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Persistent left superior vena cava (PLSVC) is the most
common congenital abnormality of the thoracic venous
system with an estimated prevalence of 0.3e0.5% in the
general population.1 Fetuses with PLSVC typically have
associated congenital heart diseases (CHDs; 80e87%),
extracardiac anomalies (60%), and chromosomal aberra-
tions (9%), with trisomy 18 and trisomy 21 as the most
common karyotypes.2,3 Overall, 90% of cases of fetal PLSVC
combined with a chromosomal defect are reported to have
CHD and extracardiac defects.4 We herein report a rare
case of a fetus with PLSVC as well as trisomy 21 without any
other malformations.2. Case Report
A 33-year-old Chinese woman (gravida 1, para 0) naturally
conceived a singleton with normal nuchal translucency and
serum Down syndrome screening in prenatal care. At 24
weeks’ gestation, the fetus was found to have dilated
coronary sinus with a diameter of 5 mm, draining blood* Corresponding author. Department of Obstetrics and Gynae-
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with a diameter of 2 mm on the left side of the pulmonary
artery by ultrasound (Figure S1 ). No other cardiac and
extracardiac anomalies were detected by detailed follow-
up ultrasound evaluation. Given the possibility of PLSVC
and chromosomal aberration, the couple was recom-
mended amniocentesis for fetal karyotype, which they
refused.
The pregnancy proceeded without complications. The
neonate was delivered at 38 gestational weeks and 5 days:
birth weight was 2940 g with Apgar scores of 10, 10, and 10
at 1 minute, 5 minutes, and 10 minutes, respectively.
Umbilical cord blood was taken at the same time for
chromosomal analysis with the couple’s permission. Kar-
yotype test of cord blood showed 47,XX,þ21. Two days
after the delivery, echocardiogram and color Doppler im-
aging were performed to assess the neonatal heart. The
results showed dilated coronary sinus (7 mm) draining
venous blood toward the right atrium and left-sided supe-
rior vena cava with a diameter of 5 mm draining into the
dilated vessel.3. Discussion
PLSVC is usually found in the fetus during prenatal ultra-
sound or in individuals during placement of a pacemaker,
catheterization for cardiac resynchronization pacemakerby Elsevier Taiwan LLC. This is an open access article under the
/4.0/).
Table 1 Prenatal diagnoses of PLSVC with chromosome abnormalities and cardiac or extracardiac defect.
Study Case
number
Karyotype Cardiac defect Extracardiac defect Outcome
Bhatia et al8
1999
1 46,XY,del(8) Atrioventricular canal,
persistent left superior
vena cava, and
hypoplastic right
ventricle
Anteverted nares, posteriorly
rotated left ear, thin, upper
vermillion border, long
philtrum, & nuchal edema
TOP
Masuno et al9
2000
1 47,XY,þdel(16) ASD Bilateral hydronephrosis &
hydroureters, uterus bicornis,
& ovarian hypoplasia
Death
Kalache et al10
2003
1 47,XY,þ18 Ventricular septal
defect, overriding aorta
Omphalocele, rocker bottom
feet
TOP
Berg et al3 2006 7 47,XX,þ18 in two
cases
VSD, CoA Strawberry sign, retrognathia,
horseshoe kidney, rocker
bottom feet, clinodactyly
TOP
47,XY,þ18 Mitral stenosis Esophageal atresia,
clinodactyly, strawberry sign
TOP
47,XX,þ21 CAVSD NO Biventricular
repair, alive
46,XY,der(13;14)
(q10;q10) þ13
CoA, VSD Brachycephaly, syndactyly,
nuchal edema
TOP
46,XY,der(15)
t(9;15)
(q32;q26.3)
CAVSD, VSD Hyperechogenic kidneys,
arthrogryposis
TOP
46,XX,del(6)
(q21q23.1)
VSD Unilateral hydronephrosis TOP
Galindo et al6
2007
5 Trisomy 21 in two
cases
AVSD Mild hydronephrosis 1 TOP, one alive
22q11
microdeletion in
two cases
VSD, PA, RAA NO Surgery, alive &
well
Partial trisomy 7 CoA Enlarged cisterna magna Natal death
Barrea et al7
2011
5 Trisomy 13 in 1
case
NO Cerebral, cleft lip, & renal
anomalies
Neonatal death
Trisomy 22 in 1
case
NO Cleft lip, hyperechogenic
bowel, club feet
TOP
45,XO in 1 case NO Cystic hygroma Alive
Duplication q10 in
1 case
NO Anal imperforation Postnatal death
Trisomy 21 NO NO Alive
Du et al4 2014 20 47,XX,þ21 in 3
cases
AVSD Absence of the nasal bone,
digestive obstruction
TOP
47,XY,þ21 in 2
cases
AVSD Nasal bone dysplasia, long bone
dysplasia
TOP
47,XY,þ18 in 4
cases
MA, VSD, ASD Absence of the nasal bone,
horseshoe kidney, omphalocele
hydrops, cystic hygroma,
strawberry head
TOP
47,XX,þ18 in 2
cases
AVSD Enlarged cisterna magna,
clenched hands with
overlapping fingers
TOP
47,XY,þ13 in 3
cases
DORV, AVSD Strawberry head,
micrognathia, microtia,
polyhydramnios
TOP
45,XO CoA CoA TOP
46,XX,
e18,þt(18q,18q)
NO Holoprosencephaly, proboscis,
digestive obstruction
TOP
46,XY,der(21;21)
(q10;q10)
NO Nasal bone dysplasia, long bone
dysplasia
TOP
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Table 1 (continued )
Study Case
number
Karyotype Cardiac defect Extracardiac defect Outcome
46,XY,inv9 NO Long bone dysplasia, mild
ventriculomegaly
TOP
46,XX,t(1;2)
(q44;q41)
NO NO TOP
47,XX,þmar[20]/
46, XX[20]
NO NO TOP
This case 1 47,XX,þ21 NO NO Alive
ASDZ atrial septal defect; AVSDZ atrioventricular septal defect; CAVSDZ complete atrioventricular septal defect; CoAZ coarctation;
DORVZ double-outlet right ventricle; MA Z mitral atresia; NO Z no defect; PAZ pulmonary atresia; PLSVCZ persistent left superior
vena cava; RAAZ right-sided aortic arch; TOPZ termination of pregnancy; VSDZ ventricular septal defect.
254 S.-Y. Chen et altherapy implantation, hemodialysis catheter placement,
and cardiac surgery. The reported prevalence is 0.3e0.5%
in the general population, and 2e11% among patients with
CHD.1 The incidence of fetal PLSVC is reported to be
0.7e0.9%, which is higher than that in the general popu-
lation, and this could be because the studies were con-
ducted in the high-risk population (including fetuses with
CHD and chromosomal abnormalities).2e4
The association between chromosomal aberration and
PLSVC was first reported by Wald et al in 1969.5 Du et al4
reported that the incidence of PLSVC in fetuses with
chromosomal abnormalities is approximately 0.78%, but the
true incidence remains unknown because nearly 20% of
fetuses with PLSVC in their study lacked karyotype data.
Berg et al3 and Galindo et al6 reported that 9% of fetuses
with PLSVC also had chromosomal disorders. The reported
chromosomal anomalies and other complications are shown
in Table 1. Trisomy 18 and trisomy 21 were the most com-
mon karyotypes. The mortality of PLSVC associated with
chromosomal disorders remains unknown because a ma-
jority of parents decide to terminate pregnancy after
diagnosis.
Congenital cardiac defect and extracardiac anomalies
are frequently detected in PLSVC fetuses with chromosomal
aberration. Some clinicians advocated that CHD and
extracardiac anomalies were more directly associated with
chromosomal disorders rather than PLSVC.3,6 However, we
found cases with chromosomal aberrations and PLSVC in the
literature and also in our case. Du et al4 found in a prenatal
study that among 20 fetuses with PLSVC and chromosomal
aberrations, 90% (18/20) were complicated with cardiac or
extracardiac anomalies and 10% (2/20) had isolated PLSVC
with no other anomalies. In our case, trisomy 21 was
detected in the neonate along with PLSVC as an isolated
malformation. Similarly, in Barrea et al’s7 report, chromo-
somal disorders were present in five of 15 PLSVC fetuses
without any other cardiac defect. One fetus with trisomy 21
had PLSVC as an isolated malformation and the other four
had combined extracardiac malformations. Based on pre-
viously published data and our case, chromosomal aberra-
tions were detected in 41 fetuses with PLSVC and
approximately 10% (4/41) were isolated PLSVC with no
other malformations. The other 37 cases had cardiac and/
or extracardiac anomalies. Except for PLSVC and chromo-
somal aberrations, the other malformations in 37 cases aresummarized in Table 1. This incidence was consistent with
Du et al’s4 study, but the case numbers are limited, and
more data are needed to assess the association of PLSVC
with a chromosomal disorder.
PLSVC is more common in chromosomally abnormal fe-
tuses than in normal fetuses. Our patient took the triple
serum Down syndrome screening test [free beta-human
chorionic gonadotropin (bhCG), alpha-fetoprotein (AFP),
and unconjugated estriol (uE3)] in the second trimester and
the result was negative. The estimated sensitivity and
specificity of the triple test (free bhCG, AFP, and uE3) in the
second-trimester serum Down syndrome screening are
81.5% and 97.9%, respectively.11 Given the possibility of
false-negative result from serum testing, we suggested the
patient to undergo amniocentesis for karyotype. However,
the couple refused. Karyotype test of cord blood showed
47,XX,þ21 after birth. Some clinicians also advocated that
fetal karyotyping should be routinely offered with the
prenatal detection of PLSVC. We hypothesized that
although additional fetal defects were absent, PLSVC may
still be an indicator of chromosomal aberration, and fetal
karyotype analysis should be performed during pregnancy
with the couple’s consent.
In conclusion, PLSVC is associated with chromosomal
disorder even when additional fetal defects are absent.
Once PLSVC is detected, chromosomal analysis and a
detailed cardiac and extracardiac examination should be
highly considered.Conflicts of interest
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